Insecticide-treated mosquito nets (ITNs) are an essential tool of the Roll Back Malaria strategy. An increasing number of African countries have embarked on mass distribution campaigns of long-lasting insecticide-treated nets (LLINs) with the ultimate goal of universal coverage. Such a national campaign with the goal of one ITN for every two people has been conducted in Burkina Faso in 2010. Our aim was to assess the coverage and equity effect of the universal distribution campaign of LLINs in Burkina Faso and to identify determinants of ITN ownership across households after the campaign. We evaluated its effects through comparison of data from two household surveys conducted in early 2010 (before the campaign) and early 2011 (after the campaign) on a representative rural district in north-western Burkina Faso. Data were collected on household characteristics (including socio-economic status) and ITN ownership. We used concentration curves and indices to compare ITN coverage indicators before and after the campaign and multilevel multivariate logistic regression to estimate factors associated with achievement of the universal coverage target in 2011. The survey included 1106 households in 2010 and 1094 in 2011. We found that the proportion of households with at least one ITN increased from 59% before the campaign to 99% afterwards, whereas the concentration index dropped from 0.087 (standard error (SE): 0.014) to 0.002 (SE: 0.002). Fifty-two per cent of households reached the target of one ITN for every two people per household, with the relevant concentration index at À0.031 (SE: 0.016). Eighty-six per cent of households owned at least one ITN for every three people. The main characteristics significantly associated with the targeted intra-household coverage were family size and distance to the health centre but not socio-economic status. In conclusion, despite not having fully met its target, the national LLIN campaign achieved a high level of coverage and fostered equity.
Introduction
Malaria remains a major public health issue in sub-Saharan Africa (SSA) (Müller 2011; WHO 2012a) . More than 90% of the global malaria deaths, in 2010 between 660 000 and 1.2 million cases, are located in Africa (Murray et al. 2012; WHO 2012a) . The disease hampers economic growth and the well-being of households (Malaney et al. 2004; Martin et al. 2012) . The Roll Back Malaria (RBM) Partnership, which federates the international efforts to address malaria, promotes four main instruments for malaria control: insecticide-treated mosquito nets (ITNs), indoor residual spraying (IRS), intermittent preventive treatment (IPT) and treatment of all cases with artemisinin combination therapy (ACT) within 24 h of onset of treatment. Its declared aim is to achieve and maintain universal coverage in core malaria control interventions (RBM Partnership 2008) .
ITNs have a proven protective efficacy against malaria disease and all-cause mortality (Lengeler 2004) . Long-lasting insecticide-treated nets (LLINs), effective during 3 to 5 years without being re-treated, are thus at the heart of the malaria prevention strategy promoted by RBM. In terms of nets, RBM and World Health Organization (WHO) agree on a single definition of a universal coverage target: 'every household should own one ITN for two people living in the household' (RBM Partnership 2008; WHO 2012a) . The malaria prevention strategy has consequently shifted from targeted delivery of ITNs to high-risk groups, children younger than 5 years and pregnant women, to nontargeted delivery to the entire populations. By 2011, 32 countries in Africa had adopted such a strategy (WHO 2012a) .
There is an ongoing discussion on the equity implications of various ITN distribution strategies. Subsidized ITN sales supported by social marketing activities have been shown to increase coverage, albeit slowly and often excluding the poorest (Müller and Jahn 2003; Müller et al. 2008; Bernard et al. 2009 ), whereas ITN mass distribution campaigns has been shown to increase equity in coverage (Noor et al. 2007; Thwing et al. 2008; Hightower et al. 2010; Kilian et al. 2010; Bonner et al. 2011; Mbachu et al. 2012) . However, mass campaigns have often targeted specific risk groups; and even non-targeted universal campaigns have often delivered a limited number of ITNs to each household, not allowing the universal coverage target to be reached. Very limited data are available on the effects of universal campaigns, which target the entire population and distribute enough ITNs to reach the RBM target.
This study aims at assessing the effect of a universal LLIN distribution campaign in Burkina Faso. Specifically, we estimated: (1) the effect on ITN coverage, in particular with respect to the universal coverage target; (2) equity in coverage and (3) factors associated with ITN possession.
Methods

Study area
Located in Western Africa, with a population of 15 million inhabitants, Burkina Faso is one of the world's poorest countries (International Monetary Fund 2012) . Malaria remains a major public health concern, being the number one cause of mortality among children younger than 5 years (WHO 2012b). International financial support has enabled Burkina Faso to launch a country-wide campaign for the universal coverage of LLINs in 2010.
We conducted a study in the Nouna Health District (NHD), a rural district situated approximately 300 km north-western from the capital Ouagadougou, close to the Malian border. NHD encompasses approximately 320 000 inhabitants (Sié et al. 2010) . At the time of the study, the district comprised 28 first-line health facilities, Centres de Santé et Promotion Sociale (CSPS) and one district hospital located in Nouna town. Malaria is highly endemic in the region, with a seasonal peak of transmission corresponding to the rainy season (June to October) and shortly after (Müller et al. 2001; Hammer et al. 2006; Becher et al. 2008) . Prior to the universal distribution campaign, 59% of households owned at least one ITN (De Allegri et al. 2013) .
Campaign design
The national universal LLIN distribution campaign was designed to reach the WHO target, one ITN for every two people per household. It was carried out between July 2010 and January 2011 and primarily financed by the Global Fund to Fight AIDS, Tuberculosis and Malaria. Based on the expected population size, over 8 million LLINs were made available for the campaign (Ministry of Health, Republic of Burkina Faso, unpublished report). The actual implementation of the campaign was delegated from the National Malaria Control Program to a national non-governmental organization (NGO), PLAN International, which in turn sub-contracted the actual field work to four smaller scale NGOs operative with outreach in the various regions of the country (Ridde et al. 2013) . In the NHD, Africare was responsible for the actual distribution campaign, including transportation, storage and actual distribution (B Bicaba, personal communication) . Across the country, the campaign was organized in two phases. First, census takers were recruited by CSPS staff to visit every household and compile precise information on the number of household members. The census takers delivered a voucher indicating the number of LLINs each household was entitled to receive according to its size. Then, during a second phase, households were mobilized with support from village leaders and community health workers to travel to the local distribution points to redeem the voucher. In NHD, each CSPS was in charge of a number of distribution points. These sites were chosen so as to cover a population of about 3000 inhabitants. In areas with less than 3000 people per CSPS, those were the only distribution sites (B Bicaba, personal communication) . The main distribution phase in the NHD took place in late 2010, from December 17th to December 21st; 141 600 LLINs were distributed during those days (unpublished NHD campaign data). A minor second distribution round took place in the NHD between end of February and 4 March 2011, for households which had not been reached by the main distribution (B Bicaba and Théodore ZONGO, personal communication). A total of 1899 LLINs were distributed during this second round (unpublished NHD campaign data). Multiple communication activities supported the distribution, involving opinion leaders and various media at local, regional and national level. Efforts were undertaken to deliver clear messages which would not hurt cultural or religious sensitivities (Ministry of Health, Republic of Burkina Faso, unpublished report).
Study design
This is a before-after study that relied on two consecutive rounds (2010 and 2011) of a panel household survey conducted in the study area since 2006. The design of the survey has been described in detail elsewhere (Müller et al. 2008; De Allegri et al. 2011) . In short, we used a three-stage cluster sampling procedure. Clusters were defined according to the catchment areas of the single CSPS. In each cluster, two villages were selected: the village which hosted the CSPS and one additional village drawn at random from the list of all villages in the cluster. Given that the survey operated beyond the boundaries of a health and demographic surveillance system (HDSS) area, at baseline, modified EPI sampling procedures (Milligan et al. 2004) were used to randomly select 20 households in each village and 70 households in Nouna town (to account for the larger population). A total of 1130 households were originally included in the sample to be followed over time.
Data collection
Both the 2010 and the 2011 surveys were conducted between February and April. Both survey rounds, as well as all preceding ones, were conducted during the dry season, due to feasibility considerations related to the impossibility of travelling to some areas of the district during the rainy season. More precisely, the 2011 survey took place from 1 March to 4 April 2011. Trained interviewers of the Centre de Recherche en Santé de Nouna (CRSN) administered a structured questionnaire to the households. The first four sections gathered general information on the household size and its socio-economic characteristics. The fifth section was dedicated to the mosquito nets. Questions related to the possession of at least one mosquito net, the total number of nets possessed, type of net, source and use. The interviewer also examined each net to determine its type and to report its overall condition and location. LLINs were included in the category 'ITN', which explains why we consistently used ITNs in constructing our outcome variables.
We used Access for independent double data entry at CRSN data management unit and Stata 11 for statistical analysis (Stata Corporation, TX).
Data analysis
We defined two primary study outcomes: ownership of at least one ITN, defined as proportion of households with at least one observed ITN, and achievement of the universal coverage target, defined as ownership of at least one ITN for every two people per household. The former indicator enables a better comparison with existing literature, whereas the latter allows a precise analysis of the achievement of the campaign's coverage objective. In line with prior studies based on the same data set (De Allegri et al. 2012), socio-economic status was constructed using standard procedures applying principal component analysis, which compiled information on household's durable assets and living conditions (Filmer and Pritchett 2001; Vyas and Kumaranayake 2006) . We included all durable assets possessed by at least one per cent of the population: radios, telephones, televisions, gas cookers, motorbikes, bicycles, carts and ploughs. Cars and fridges were excluded since they were too rare. We further included data on the roof material, the availability of electricity, the type of toilet used and the water source.
Our analysis focused on two aspects. First, we explored the effect of the universal coverage campaign on equitable ITN ownership across households. For this purpose, we compared both outcomes in 2010 and 2011 across socio-economic groups. Second, we constructed an analytical model to identify factors associated with achievement of the universal coverage target (ownership of at least one ITN for every two people per household) following the universal coverage campaign. The aim was to detect what factors may explain the exclusion of some sub-populations from the campaign.
We assessed the equity effect of the intervention both by comparing the distribution of ITN ownership across socioeconomic categories in 2010 and 2011 and by constructing relevant concentration curves and indices for both years (Kakwani et al. 1997) . Concentration curves plot the cumulative proportion of the population ranked by socio-economic status (x axis) against the cumulative proportion of the variable of interest (y axis). If the concentration curve is situated below the 458 line, called line of equality, the variable is rather concentrated among the richest. Conversely, if the curve is above the line of equality, the variable is concentrated among the poorer segments of the population. In our case, the x axis shows the cumulative proportion of the population by socioeconomic status by quintiles. In the first curve, the y axis indicates the cumulative proportion of ownership of at least one ITN and in the second curve, the cumulative proportion of achievement of the universal coverage target (ownership of at least one ITN for every two people per household). The concentration index, calculated as twice the area between the concentration curve and the line of equality (Kakwani et al. 1997) , ranges between 1 (concentration among the better off) and À1 (concentration among the worst off), with 0 representing perfect equity. We used the user-written command concindc to calculate the indices. Then, we used a multilevel multivariate logistic regression model to identify household and community characteristics associated with achievement of the universal coverage target (Rabe-Hesketh and Skrondal 2008) . In our analysis, we defined households as level 1 and the CSPS catchment areas as level 2. The selection of the CSPS catchment areas as a relevant level 2 was motivated by a combination of methodological [CSPS catchment areas serve as the basis (first-stage) for our sampling] and policy considerations (the ITN distribution campaign relied on the CSPS as focal distribution points). Differences in outcomes might have therefore also resulted from differences in the planning and management of the campaign at the level of each CSPS.
We first computed a model with a set of variables which we defined as theoretically relevant and which were available in our data set. Later, we excluded the ones which were not significant at the 5% level (except socio-economic groups). The dependent variable was defined as 'household meets the universal coverage target' (ownership of at least one ITN for every two people per household). The retained independent variables were socio-economic status, distance of the households to the closest health facility ( 5 km or >5 km), household size (number of household members) and household residing within the HDSS active in a sub-portion of the district. We further included as independent variable the trial arm to which households had been assigned during a prior ITN-related randomized controlled trial conducted in the study area between 2006 and 2007 (Müller et al. 2008) . This trial had randomized the catchment areas of the district CSPS either to receive ITN subsidized sales supported by social marketing activities or to receive ITN subsidized sales supported by social marketing and free ITN distribution to pregnant women attending antenatal care (ANC) visits.
Results
Characteristics of the study population
In total, 1094 households participated in the survey in 2011, whereas 1106 had participated in 2010. Twelve households were lost to follow-up. Table 1 presents detailed characteristics of the study population in 2011. Given the panel design of the study, the population characteristics were nearly identical in 2010 (De Allegri et al. 2013) . The total population in all households in 2011 was 11 355 people and an average household comprised 10.4 members (range 1-85). The mean number of children younger than 5 years was 2.2 per household (range 0-24). The great majority of the household heads were male (94%) and married (88%). About two-thirds were illiterate and half were Muslim.
ITN coverage
The total number of mosquito nets reported across all households, whether treated or untreated, increased from 2939 in 2010 to 6684 in 2011. Of these, 1283 in 2010 (44%) and 5286 in 2011 (79%) were ITNs. The interviewers identified 3976 ITNs (75% of ITNs in 2011) as having been distributed during the universal campaign (LLINs). The proportion of households which owned at least one ITN increased from 59% (650/1106) before the campaign to 99% (1086/1094) 1 year later. Only eight surveyed households did not own any ITN in 2011. Figure 1 summarizes the distribution of intra-household ITN ownership in 2011. It ranged from 0 to 1.6 ITNs per person. A total of 567 households (52%) counted at least 0.5 ITN per person and thus reached the universal coverage target. However, a total of 373 (34%) owned between one ITN for every two and one ITN for every three people and only 154 (14%) owned less than one ITN for three people. In 2010, only 3% of the households (31/1106) owned at least one ITN for every two people.
In the 2011 post-intervention survey, 1424 out of 5286 ITNs (27%) were reported having been used during the previous night. Of those 1424 ITNs, 589 (41%) and 35 (2.5%) were reported to have been used to protect, respectively, either a child younger than 5 years of age or a pregnant woman. Figure 2a shows the proportion of ownership of at least one ITN among households according to their socio-economic status. In 2010, 41% (92/222) of households in the poorest quintile compared to 70% (155/221) of households in the least poor quintile owned at least one ITN. In 2011, these values had shifted to 98% (216/220) in the poorest quintile and nearly 100% (217/218) in the least poor quintile. No significant association could be observed between socio-economic status and ownership of at least one ITN in 2011 since almost all households in all wealth quintiles owned at least one ITN. Figure 2b shows the proportion of ownership of at least one ITN for every two people, e.g. universal coverage target achievement, among households according to their socioeconomic status. Before the campaign, only few households met the universal coverage target, regardless of their socioeconomic status. After the campaign, the proportion of households reaching the target of at least one ITN for two people was 62.73% (138/220) in the poorest quintile and 54.59% (119/218) in the least poor quintile. Figure 3a and b shows the concentration curves for the same outcomes. Figure 3a shows the concentration of ITN ownership before and after the campaign focusing on the indicator 'ownership of at least one ITN per household'. Whereas in 2010 the curve displayed a clear pro-rich orientation, in 2011 it coincided with the line of equality. Accordingly, the concentration index dropped significantly from 0.087 (standard error (SE): 0.014) to 0.002 (SE: 0.002). Figure 3b focuses on the universal target indicator, ownership of at least one ITN for every two people per household. In 2010, the curve showed a scattered pattern due to the extremely low number of households, which met the target already before the campaign. The concentration index was 0.0007 (SE: 0.106). In 2011, the curve showed a pro-poor orientation reflected in the negative concentration index of À0.031 (SE: 0.016). Table 2 presents the results of the regression analysis on universal ITN coverage (ownership of at least one ITN for two people in each household). A smaller household size, shorter distance to the CSPS, location in the HDSS area and having been in the intervention arm assigned to social marketing plus ANC ITN distribution in the 2006/2007 trial all showed a positive significant association with having reached the universal ITN coverage target. Socio-economic status showed no significant association with the outcome of interest. 
Equity of ITN ownership
Discussion
This study provides important evidence for policy as one of the very first studies explicitly addressing ITN coverage rates following a LLIN universal distribution campaign imposing no restriction on the maximum number of LLINs to be delivered per household. Prior to our work, only a handful of studies had focused on ITN universal distribution (Bennett et al. 2012; West et al. 2012; Ye et al. 2012 , Renggli et al. 2013 ) rather than on targeted distribution (Noor et al. 2007; Thwing et al. 2008; Kulkarni et al. 2010; Ruhago et al. 2011) , albeit such universal campaigns are being promoted as the most effective means of achieving rapid ITN scale-up in malaria endemic countries (RBM Partnership 2008) . Attention is immediately drawn to the fact that although the campaign resulted in a major success when considering as indicator 'ownership of at least one ITN', it failed to achieve its own set target of securing one ITN for every two people per household. In addition, our regression model revealed the existence of small, although significant, differences linked to the specific CSPS catchment area. This indicates the probable existence of differences in the way the campaign was rolled out in the various CSPS catchment areas, ultimately producing differences in ITN ownership.
Still, this study detected a remarkable increase in ITN ownership following the universal distribution campaign, with the percentage of households owning at least one ITN rising from 59% in 2010 to 99% in 2011. The majority of the new ITNs in the study area originated from the universal distribution campaign. More importantly, although not achieving its set target of providing one ITN for every two people per household, the campaign produced an important equity effect. Both sets of concentration curves and indices indicated that the universal distribution campaign remarkably improved equity in ITN coverage. In fact, the concentration curve using as indicator the universal coverage target even indicated the existence of a pro-poor effect. This finding was reinforced by the logistic regression model, which confirmed that socio-economic status had no significant association with the outcome of interest. This is surely a notable achievement considering that the design of the distribution campaign did not include any provision to target specifically the poor. It speaks against the claim that non-targeting may lead to a further marginalisation of the poorest and most vulnerable populations (Victora et al. 2003, Gwatkin and Ergo 2011 ). Yet, in line with several other studies (Penfold et al. 2007; Ahmed and Khan 2011; De Allegri et al. 2012) , our results indicate that poorer populations can also benefit from universal public policies. Several studies have shown that mass distribution campaigns of ITNs can foster equitable coverage among high-risk groups (Noor et al. 2007; Thwing et al. 2008; Kulkarni et al. 2010; Ruhago et al. 2011; Bennett et al. 2012; Ye et al. 2012) . Our findings provide initial evidence that a universal campaign can even increase equity and benefit the poor, in particular if, like in this intervention, fidelity to the implementation plan is maintained and goods are mostly distributed as planned (Ridde et al. 2013 ; Ministry of Health, Republic of Burkina Faso, unpublished report).
Notwithstanding the fact that intra-household coverage was found to lie below the targeted goal, with only about half of all households owning at least one ITN for two people, our findings indicated that a total of 86% of households owned at least one ITN for every three people. This suggests that the majority of households were close to the formulated universal coverage target. Although the national authorities had calculated enough LLINs to reach universal coverage, our study showed that in practice this goal could not be fully reached. Similar distribution campaigns targeting universal coverage in other SSA settings but imposing a restriction on the maximum number of LLINs to be distributed per household, only reached the target of one ITN every two people in 35% (West et al. 2012) and 36% (Bennett et al. 2012 ) of all households, respectively. Most probably the reason for our comparatively good result in coverage is the non-limited design of the Burkinabè campaign. Our results further support findings by Kilian et al. (2010) estimating that campaigns which distribute LLINs according to the number of family members can achieve higher coverage. Still our results also suggested that non-limited distribution does not remove all barriers to universal coverage. Whether disparities in ITN coverage can be fully avoided in such a nationwide campaign is debatable. What is certain is that that the insufficient coverage detected in our study cannot be attributed to a shortage of LLINs. Process documentation from the implementing authorities showed that only 83.3% of the LLINs made available for the campaign in the NHD were actually distributed, indicating a surplus rather than a shortage at the local level (Ministry of Health, Republic of Burkina Faso, unpublished report). Further qualitative inquiry is needed to shed light into the processes of the campaign to understand why in spite of LLIN availability, not all households received/ redeemed enough LLINs to achieve the universal coverage target. One plausible explanation is that household size and composition changed in the months elapsed between the census and the distribution campaign. In addition, given that households had to travel to a given distribution point to receive the LLIN they were entitled to, it is possible that some of them were not able to or decided not to do so. The need for further qualitative work is especially relevant when considering that the model detected that a significant portion of variance in ITN ownership could be attributed to the level of the CSPS catchment area. One needs to understand how the campaign operated differently in the different catchment areas. To this regard, beyond detecting a significant difference across CSPS catchment areas, the regression analysis could only provide limited information on a selected number of factors which are likely to have influenced a household's probability of meeting the universal coverage target.
Our results showed that the larger the household, the less likely it was to possess enough ITNs for all household members. This is consistent with Chuma et al. (2010) who showed a negative correlation between household size and ITN ownership following mass campaigns in Kenya. It is probably more difficult to assess how many ITNs are needed if the household is large. Seasonal migration may also play a role: people could have been displaced to field locations when volunteers came to give out LLINs. Households living at a greater distance from health facilities were also less likely to reach the targeted intra-household coverage. This is probably due to the design of the distribution campaign: since CSPS were the main co-ordination sites and the only distribution sites in areas with low population density, living far away from the CSPS might have prevented access to the campaign. This finding is consistent with previous studies, which showed that a greater distance to a peripheral health station is associated with lower access to health services and that people living in remote areas are less likely to have access to health control measures (Noor et al. 2003; De Allegri et al. 2006; Chuma et al. 2010; De Allegri et al. 2011; Larson et al. 2012) . Improved ways of outreach work would be important not only for more equitable ITN distribution but also for equitable delivery of various public health interventions (Countdown 2012 Report Writing Group 2012).
Our results confirm findings from recent work in the study area demonstrating that prior public health interventions can yield long-lasting effects on future coverage rates (De Allegri et al. 2013) . In our specific case, we observed that the universal distribution campaign was not sufficient to counteract inequities due to living within the HDSS area nor inequities due to having been assigned to the 'social marketing þ free distribution through ANC' arm during ITN distribution trial which took place in 2006/ 2007 in the NHD (Müller et al. 2008 ). This finding is worrisome and as discussed previously (De Allegri et al. 2013) , it raises important ethical concerns on the limitations and social consequences of the studies carried out in highly researched regions.
Although not the explicit focus of this evaluation, observing that only 27% of all available ITNs were used the night prior to the survey date and that only about half of those were used by either under five children or pregnant women represents is a worrisome finding. This finding, however, is not surprising and has been explained by the existence of specific barriers to ITN use, especially during the dry season (Frey et al. 2006) . Even though use patterns definitely deserve to be object of an analysis of their own using a mixture of quantitative and qualitative analytical methods, our preliminary analysis in this direction already indicates that increased ownership does not necessarily translate into high use. Recent evidence points in the same direction, indicating that universal campaigns increase ownership, but do not modify use patterns to achieve the set targets (Ye et al. 2012; Renggli et al. 2013) .
While assessing the policy relevance of the findings, one also needs to acknowledge the potential limitations of our study. Because of the country-wide design of the universal coverage campaign, the study could not include a control group. This makes it difficult to assess the precise extent to which the campaign itself is responsible for the observed increase in coverage. However, given the absence of alternative plausible factors explaining such a remarkable increase in ITN coverage, one can safely conclude that it was mostly attributable to the campaign (Shadish et al. 2002) . What's more interviewers could identify most ITNs as originating from the universal campaign. It is therefore evident that this rise was largely an effect of the campaign.
Considering the timeframe of both the campaign and the survey, a 4-day overlap between the two might have occurred in early March 2011. This could have potentially led to underestimating ITN coverage rates in the study. Given the limited scope of the second distribution round (1899 vs 141 600 LLINs distributed), however, we can safely assume a minor effect on coverage estimates.
Concerns could be raised to challenge the external validity of the findings, since the study was conducted in one single district. Additional concerns could emerge given that the selected district hosts a HDSS and is therefore the target of frequent research projects. Yet, the population of the NHD has been proven to be representative of the rural reality in Burkina Faso (Sié et al. 2010) . The NHD remains one of the poorest districts with both health services and health outcome indicators frequently below national average values (Institut National de la Statistique et de Démographie 2012). Thus, there is no reason to believe that in this one specific instance, the LLIN universal distribution campaign should have operated better and therefore resulted in higher coverage rates than anywhere else in the country.
Furthermore, by controlling for the effect of all prior NHDspecific ITN-relevant interventions, our analysis purposely accounted for a NHD-induced bias, potentially challenging the external validity of the computed estimates. Similarly, it is possible that the purposive inclusion of all villages hosting a CSPS in our study sample led to an overestimation of the effect of the campaign on ITN coverage rates. This hypothesis cannot be fully disputed, and further qualitative inquiry into the processes of the distribution campaign would be needed to prove or disprove it. We trust, however, that the inclusion of distance as an explanatory variable in the model allowed us to account for differences due to proximity to the health facility and limit the relevant potential bias to a bare minimum.
In conclusion, our study indicated that the LLIN universal distribution campaign substantially increased ITN coverage, although it did not achieve the set universal coverage target. In addition, and most importantly so, our study suggested that, even in the absence of pro-poor targeting, universal campaigns represent a viable option to overcome existing inequities in coverage due to socio-economic status but are not necessarily sufficient to overcome inequities linked to other factors. Our findings need to be viewed in light of the fact that a universal distribution campaign represents only a 'catch up' strategy, which needs to be completed by a 'keep up' mechanism to ensure long term ITN coverage (Grabowsky et al. 2007) . Whether the high level of coverage achieved thanks to the 2010/2011 campaign can be maintained remains an open question and should constitute the focus of further research. Similarly, future research should look into the costs and benefits of such universal campaigns as compared to targeted ones. the Sonderforschungsbereich (SFB) 544 for the 'Control of Tropical Infectious Diseases'.
